Differential regulation of mRNAs for GDNF and its receptors Ret and GDNFR alpha after sciatic nerve lesion in the mouse.
Glial cell line-derived neurotrophic factor (GDNF), first characterized for its effect on dopamine uptake in central dopaminergic neurons, appears to be a powerful neurotrophic factor for motor neurons. GDNF has recently been shown to signal through a multisubunit receptor. This receptor is composed of a ligand-binding subunit, called GDNF receptor alpha (GDNFR alpha), and a signalling tyrosine kinase subunit, Ret. To gain further insight into GDNF function, we investigated the expression of GDNF and its receptors after nerve lesion in adult mice. Analysis of expression in muscle, nerve and spinal cord by RNase protection assay and in situ hydridization revealed that, in adult non-lesioned mice, GDNF mRNA was expressed in the nerve and GDNFR alpha mRNA in the nerve and the spinal cord, while the expression of Ret was restricted to spinal cord motor neurons. After a sciatic nerve crush a rapid increase in GDNF mRNA was observed in the distal part of the nerve and a delayed elevation in the muscle, while GDNFR alpha mRNA was up-regulated in the distal part of the sciatic nerve but not in proximal nerve or spinal cord. The lesion also induced a rapid increase in Ret mRNA expression, but the increase was observed only in spinal cord motor neurons and in dorsal root ganglion neurons. A pattern of expression of GDNF and its receptors similar to that seen after lesion in the adult was detected during embryonic development. Administration of GDNF enhanced sciatic nerve regeneration measured by the nerve pinch test. Taken together, these results suggest that GDNF has an important role during regeneration after nerve damage in the adult.